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Introduction. 
There is general agreement that an isoimmune r eaction plays a 
predominant role in tissue rejection of t ransplants. This hypothesis 
has been strengthened by successful t r ansplantations carried out in 
agammaglobulinemic patients. In these patients the lymph nodes are 
abnormal, usually being small and poorly developed, and the plasma 
cells are absent from inflammatory exudates, bone marrow, and lymph 
nodes. A distinct lymphoid atrophy together with absence of plasma 
cells can be demonstrated experimentally in pyridoxine-deficient 
mice. This deficiency can be produced in a relatively short time by 
the use of the anti~etabolite, desoxypyridoxine. Recent investigat ions 
have emphasized the importance of the plasma cell in antibody production. 
Antibody production can be studied in mice by utilizi ng the technique of 
combining Hemophilia pertussis with the antigen in the sensitization 
procedure thereby producing a high degree of anaphylactic sensitivity 
to a foreign protein. Adrenalectomized animals also exhibit this 
high degree of reactivity. The work reported in thi s paper is an 
attempt to correlate differences in antibody levels, degree of 
sensitization, and the success or failure of homotransplants between 
pyridoxine-deficient and control mice. 
HISTORICAL BACKGROUND 
Tissue Transplantation 
Therapeutic Applications. 
From a clinical point of view, tissue transplantation is of 
extreme importance. Replacement of tissue lost through accidents 
or excision of malignant grovrth, and repair of congenital. defects 
may be attempted solely for cosmetic reasons or as a necessity to 
the preservation of life. Patients 1dth extensive burns constitute 
one of the largest fields of skin grafting endeavor. For those 
patients too severely and extensively burned to undergo 
autotransplantation, homotransplantation can provide a dressing which 
not only does not have to be changed, but which also lessens plasma 
loss (Rogers, 1950; Brown, 1955). Postmortem skin grafts can be used 
in these cases (Brown and Fryer, 1954) with freeze-drying of the tissue 
providing a convenient method of storage (Brown, 1955). Skin grafting 
between identical twins has been reported to be successful as 
autografting, while a mother to child grafting results in a slow 
regression of the transplant (Brown, 1937). 
Removal of a malignant growth, especially one on the face 
( Tamerin, 19.5:1) or scalp (Marcks, Trevaskin, and Nauss, l9;;:L), of'ten 
leaves disfigurement which can be greatly improved by transplantation 
procedures. Those operations which incapacitate an individual should, 
if at all possible, be followed by reconstructive surgery (Snydennan, 
1955). 
Attempts have been made to remedy nomally fatal kidney disease 
by kidney homo grafts. The early operations were judged to be of little 
value although some grafts did survive and function for several months 
(Hume, et al, 1955). More recent transplants, performed between 
--
identical twins, indicate that they may be completely successful (Merrill, 
et aJ., 1956). 
Embryonic and neonatal. tissues have proven adaptable to 
homotransplantation (Sterling and Goldsmith, 1954; Toolan, 1958). 
In transplants of such tissues as bone, blood vessels, and 
corneal cells, the grafts need not be viable to serve as a basis of 
host regrowth (Hyatt, 1952; Maumenee and Kornblueth, 1948; Woodruff, 
1952). 
Influence of Genetic Composition. 
It has been 1-1ell established that autografts of a variety of 
tissues grow and function vrell (Conway and Sedar, 1956; Doniach and 
Logothetopoulos, 1956; Hedawar, 1944; Pepper, 1954), whereas 
homografts in unprecondi tioned animals are rejected (Adams, 1956; 
Fleisher, 1918-1919; Parkes, 1956; Rogers, 1957). This incompatibility 
has been ascribed to genetic differences. The histocompatihility-2 
locus has been de scribed as detemining susceptibility or resistance to 
transplants (Snell, 1954; Snell, Smith, and Gabrielson, 1953). 
Multiple incompatibilities at other loci may also cause rejection of 
transplants (Barnes and Krohn, 1957). Even within the same species 
strain differences are many because of the number of genes present in 
any one individual (Adler, 1955; Loeb, 1930; Parkes, 1956; Russell, 
Neufeld, and Higgins, 19.51). Within any given strain, mutations may 
occur to change the genetic pattern (Loeb, 1930). Homo transplantations 
-
are pessible, hov1ever, between identical twins (Bauer, 1927; Rogers, 1957) ~ 
but not between dizygotic ttdns (Rogers, 1957}• Homotransplants between 
siblings are usually rejected more slowly that are transplants 
between unrelated subjects. 
An animal is even less amenable to heterografting than to 
homografting. Ho-vmver, chick embryos have been reported to accept 
grafts from an adult of a foreign species, but not 1-.hen the embryo 
is also grafted with spleen or bone marrow from a mature chicken 
(Murphy, 1914) • 
Effect of Adrenal Hormones. 
-
Survival time of homografts (especially of skin) has been 
considerably prolonged by administration of cortisone or other 
corticosteroids (Billingham, Krohn, and Medawar, 195la; Krohn 
and Zucke:rman, 1954). This prolongation has been observed whether 
the steroid is injected (Sparrow, 1954) or is applied locally 
(Billingham, Krohn, and Medawar, 195lb; Woodruff and Llaurado, 1956). 
Cortisone is also effective in prolonging survival time of second set 
grafts (Krohn, 1954a). Adrenalectomy has been reported as not affecting 
the survival time of homografts in mice (Medawar and Sparrow, 1956). 
Differences in effect of corticosteroids is thought to be a result of 
species diffe~nces in adrenal secretions (Krohn, 1954c; Medawar and 
Sparrow, 1956). 
The effect of ACTH administration on graft survival is similar 
to that of cortisone in rabbits and mice (Krohn, 1954b; Krohn, 1956; 
Medawar and Sparrow, 1956; Sparrov1, 1954) while n? effect was observed 
in at least two human cases (Baxter, ~ al, 1951). Both cortisone and 
ACTH (indirectly, by means of stimulation of the adrenal) are believed 
by some authors to exert their influence by an action on the regional 
lymph nodes (:Hedawar and Sparrow, 1956). 
Grafts made during the middle period of pregnancy survive for a 
longer time than do homografts made during other times of pregnancy or 
those made to normal males or females (Heslop, Krohn, and Sparrow, 1954). 
However, pregnancy does not interfere with an immunity l.ffiich already 
exists (Heslop, Krohn, and Sparrow, 1954; Medawar and Sparrow, 1956). 
Since the gravid female has an increased production of corticosteroids 
(Heslop, Krohn, and Sparrow, 1954), this lengthened graft survival 
time is not surprising. 
The Antigen-Antibody Reaction. 
In 1914, Undenrood classified as 11 anaphylaxis11 the rejection of 
human skin following homografting. The tenn ia this report was used 
to refer to the sloughing of successive grafts rather than generalized 
systemic reaction but indicates the beginnings of the theory of 
5. 
homograf't rejection as an innnune reaction. Since it has long been 
recognized that the in vivo anaphylactic reaction is a result of 
antibody-antigen interaction, the concept of antibody being involved 
in tissue rejection naturally followed. With the development of a 
method for demonstrating the precise location of_a specific antibody 
(Coons, Leduc, and Connolly, 1955), the plasma cell was shown to be 
of considerable importance in antibody production. Since the plasma 
cell has been said to develop from the lymphocyte as well as from the 
reticular cell (Darcy, 1949), the presence of lymphocytes in homografts 
seems to indicate the source of antibody. However, splenectomy has not 
been shown to prolong the survival time of skin homografts (Krohn and 
Zuckerman, 1954) even though the spleen and lymph nodes are lmown to be 
sources of lymphocytes. Blocking the reticulo-endothelial system with 
thorium dioxide results in a lowered lymphocyte count. Stark, in 19.51, 
observed that this did not prevent homotransplantation rejection and 
he concluded that homotr ansplantation failure is not due to a sensitivity 
of the host to the skin of the donor. These observations can possibly be 
explained by the demonstration of antibody production to skin homograft 
by the lymph nodes in the vicin:t.ty of the graft (Billingham, Brent, and 
Medawar, 1954). It has been postulated that the antigens stimulating 
antibody production to skin are desoxyribonuclear proteins (Brent, 1957). 
Tissue transplantation immunity is not inflexibly tissue-specific 
(Medawar, 1946); homologous leucocytes have been found to confer 
inn'nunity to skin (Amos, et .!!:_, 1954; Medawar, 1946) in contradistinction 
to homologous red cells (}kdawar, 1946). Attempts were made to sensitize 
guinea pigs by the subcutaneous injection of homologous skin extract 
6. 
(Barker, 1948) or by emulsions of autologous skin in Freund's adjuvant 
(Freund, ~ § 1948) injected intracutaneously, int~amuscularly, or 
intraperi toneally (Rosenthal, Baer, and Hagel, 19.58). Subsequent 
intravenous challenge by skin extract gave no anaphylactic reaction 
(Barker, 1948) or failed to affect the acceptibili ty of autografts 
(Rosenthal, Baer, and Hagel, 19.58). Yet it ~as been reported that 
skin transplants in mice were rendered viable by the subcutaneous 
injection of homologous skin extracts (Hardin and Werden, 19.5.5). 
It may be possible to explain discrepancies on the basis of 
differences in the method of preparation of extracts. 
Successful skin hamotransplantations have been carried out in 
patients suffering from congenital agammaglobullinemia (Good and Varco, 
19.5.5; Good, et ~ 19.57). The prolonged survival time of a graft has 
been reported even in the case of acquired agammaglobulinemia (Good, 
et al, 19.57). The reverse procedure has not been found successful, 
that is, normal persons do not accept grafts from agammaglobulinemic 
patients (Good, et al, 19.57). The syndrome of agammaglobulinemia 
has been recognized for some time (Bruton, 19.52), and presents a 
clinical picture of a low level or complete absence of gamma globulin 
from the serum, as shown by electrophoretic and other studies. The 
most striking cellular attribute in agammaglobulinemia appears to be 
the absence of plasma cells in inflammatory exudates, bone marrow, and 
lymph nodes (Raffel, 19.56). Since the relationship between the plasma 
cell and antibody, usually found in the gannna globulin fraction, has 
been vrell established, the observa tion of 11 takes" of homografts in 
agammaglobulinemic patients indicates a failure to produce antibody 
to the graft. 
Tolerance to skin homografts can be induced by preinjection 
of the future recipient with a variety of living tissue preparations 
~rom _ the future donor: skin extracts (Hardin _and Werden, 1955), 
leucocytes (Amos, et al, 1954; Billingham, 1951; Medawar, 1946), 
-- -
or splenic cells (Egdahl and Varco, 1958). The important factor 
seems to be that introduction of antigen must be done before the 
recipient has developed the faculty of immunologic response (Billingham, 
Brent, and Meda~orar, 1955). Otherwise immunologic enhancement results 
instead of tolerance (Woodruff and Simpson, 1955). Administration of 
cortisone will extend the period during which tolerance can be 
induced (Woodruff, 1957). 
The 11 second-set11 phenomenon is cited as being the result o.f 
immunologic enhancement (Billingham and Sparrow, 1954; Gorer, 1955; 
Lehrfeld, Taylor, and Converse, 1954); rejection of a second graft 
from the same donor is faster and antibody titer is higher than is 
the case with a first graft. The 11 second set phenomenon" has been 
simulated by incubating Malpighian cells with immune serum before 
grafting with the resultant prevention of epithelial formation. 
This inhibition was taken to indicate that a protective iso-antibody 
is pre sent in the serum of an animal which has reacted against a 
skin homograft (Billingham and Sparrow, 1954). 
Irradiation causes severe damage to lymphoid tissues with 
8. 
destruction of lymphocytes and irradiated animals lose their ability 
to resist bacterial infection (Raffel, 1956). A urinary loss of 
cortical steroids after irradiation has been shown. It has been 
suggested that the inhibitory effect of irradiation on antibody 
production is due to reticulo-endothelial system damage (Gabrieli, 
1955). If irradiation is applied before antigenic stimulation, the 
formation of antibodies is seriously impaired, but not if applied 
after stimulation, nor are prefonned antibodies diminished ih any 
way (Raffel, 1956). It has been found necessary to irradiate both 
the recipient animal (whole body irradiation) and the transplanted 
lymphoid tissue (in vitro) to inhibit completely the immunologic 
response of the transplanted cells (Dixon, Roberts, and Weigle, 1957). 
Irradiated rats will accept active erythropoietic bone~arrow grafts 
(Odell, ~ ~ 1957). 
For some, as yet unlmown, reason a foreign protein antigen may 
sometimes fail to evoke an immune response and this condition is spoken of 
as "immunologic paralysis" (Felton, 1949). One theory of this behavior 
is that the persistance of antigen prevents antibody production 
(Johnson, Watson, and Cromartie, 1955). Another theory is that the 
presence of large amounts of antigen results in the neutralization 
of antibody as it is formed (Raffel, 1956). Neither theory has been 
adequately substantiated. The phenomenon was observed by Felton 
after injection of pneumococcal capsular polysaccharide wherein the 
immunological system was so altered that a subsequent sensitizing 
dose ·would not be productive of antibody (Felton, 1949). It has been 
shown that small doses of pneumococcal polysaccharide will immunize 
9 •. 
but that large doses are not antigenic and that the "paralysis" is 
type-specific (Morgan, Watson, and Cromartie, 1953). Permanent 
survival of skin homografts following the establishment of a condition 
of immunologic paralysis has been advanced as validating the theory of 
acquired immunity on homotransplantation rejection (Rogers and Converse, 
1954). The condition of agammaglobulinemia, in which successful 
homotransplantations are possible, has been described as an almost 
complete state of immunologic paralysis produced by nature (Good and 
Varco, 1955). 
Passive transfer can be either of a protective or a sensitizing 
nature; it consists of transferring antibodies formed by one animal 
into another animal. Acquired hypersensitivity to a homograft can be 
passively transferred to a recently homografted animal by the injection 
of cells from an animal that previously had been homografted from the 
same donor, thereby reproducing the second-set phenomenon (Voisin 
and Maurer, 1957). Attempts to transfer transplantation immunity 
via serum from an :ilnnnme animal have not been successful and it is 
believed that transplantation immunity is transferable only by cells 
presumably containing specific antibody, (Billingham and Brent, 1956). 
Human skin extract injected into rabbits is antigenic and causes 
formation of precipitins and cytotoxins which are harmful to tissue 
cultures of human epidermis (AllgBwer, Blocker, and Engley, 1952). 
10. 
Pyridoxine Deficiency 
Action of Pyridoxine. 
Pyridoxine (2-methyl-3-hydroxy-4,5-hydroxymethylpyridine) is a 
coenzyme which is concerned with several enzyme systems, influencing 
amino acid metabolisn and affecting blood, nerves, and skin. It is 
essential for normal growth, loss of weight being one of the earliest 
symptoms of deficiency. Pyridoxine is connected not only with protein 
metabolisn but also with fat metabolism (Sebrell and Harris, 1954). 
The vitamin appears necessary for the maintenance of lymphocytes 
(Stoerk, 1946); a state of deficiency results in a distinct lymphoid 
atrophy and depression of the circulating antibody. 
Action of Pyridoxine Antagonists. 
Pyridoxine antagonists interfere with the utilization of 
pyridoxine by the body. Of the many antagonists such as metho:xy-
pyridoxine, 5-desoxypyridoxal and desoxypyridoxine, the latter has 
been investigated the most thoroughly. Desoxypyridoxine (2,4-dimethyl-
3-hydroxy-5-hydroxymethylpyridine), after phosphorylation, competes 
with pyridoxal phosphate for the apoenzyme (Urnbrei t and vladdell, 1949). 
It has been found that two moles of desoxypyridoxine Y.d.ll inhibit one 
mole of pyridoxine (Ott, 1946). Besides interfering with tryptophane 
metabolism (Porter, Clark, and Silber, 1947), desoxypyridoxine causes 
an enlargement of the adrenal gland, especially of the zona fasciu-
lata (Stebbins, 1951). 
ll~ 
Suppression of Sensitization. 
Pyridoxine-deficient animals exhibit a marked diminution of 
response to antigen stimulation (Axelrod, 1957; Stoerk, 1948; 
Stoerk, 1950; Umbreit, 1955) in that they have a very low level of 
circulating antibody, the anamnestic reaction is abolished, and there 
is a considerable loss of lymphoid tissue. However, no reduction of 
gamma globulin has been observed in the serum of these animals 
(Stoerk, 1950). 
12. 
Anaphylaxis 
Enhancement of Sensitization, 
Anaphylaxis is a state of hypersensitivity in which re-exposure 
to the sensitizing antigen (usually a protein), after an appropriate 
incubation period, will result in a typical, severe, and s ometimes 
fatal reaction. The antibodies, formed in response to the initial 
introduction of antigen, are considered to be either humoral or 
cellular or a combination of both. In the case of humoral antibodies, 
the antigen-antibody reaction t akes pl ace in the blood stream; in 
that of cellular antibodies, the r eaction occurs in the reticulo-
endothelial ~Jstem (Feinberg, 1944). 
A marked species difference exists in the ease with 1-vhich 
sensitization is produced and in t he severity of the anaphylactic 
response. Guinea pi gs, for example, sensitize quite easily, (Feinberg, 
1944) whereas mice are quite resistant (l1alkiel and Hargis, 1952 c). 
However, it is possible to produce a high de gree of anaphylactic 
sensitivity to foreign protein in mice by the use of Hemophilus 
pertussis in the sensitization procedure (Malkiel and Hargis, 1952 c; 
Parfentjev, 1955). This seems to be a specific phenomenon, in that 
no other bacterium has been found to be as effective as ~· pertussis 
(Malkiel and Hargis, 1952 a). Nor does it seem to be an adjuvant 
effect si nce the r e sponse evoked by the use of ~.pertussis can be 
demonstra ted much earlier following antigenic stimulation, and is 
much more severe than tha t obtained by the use of Freund's 
adjuvant (Malkiel, Hargis, and Feinberg, 1953) • In addition, cell-
free filtrates from~· pertussis have been found to be as effecti~e 
as the cellular suspensions (Malkiel, Hargis, and Feinberg, 1953). 
However, the actual mechanism responsible for the development of 
sensitivity has not as yet been resolved. 
Effect of Adrenal Hormones. 
Pre-treatment of rabbits wi t.h AOTH or cortisone has been 
found to inhibit antibody production (Malkiel and Hargis, 1952b). 
Adrenalectomy preceeding sensitization is known to enhance anaphylactic 
reactivity in the rat (Dews and Code, 1953) and in the mouse (Malkiel, 
1956). To same extent this may be due to the lack of inhibiting 
effect on antibody production since cortisone has been found to depress 
the activity of the reticulo-endothelial system (Heller, 1953). 
In addition, AOTH or cortisone administration prior to 
challenge protects the mouse against anaphylactic shock (I1alkiel and 
Hargis, 1952a; Nelson, Fox, and Freeman, 1950) although not the guinea 
pig (Malkiel, 1951). The mechanism for the protection afforded by 
the corticosteroids is not understood but it is generally believed 
that there is no inter.fe rence with the combination o:f antibody with 
antigen. 
~-
Sexual Differences. 
It has been demonstrated that female mice are much more 
sensitive to histamine than are male mice (Chedid, 1954; Pittman, 
1951). Also female mice develop protective antibodies follo~r.Lng 
vaccination •~th ~· pertussis to a much greater extent than do male 
mice (Pittman, 1951). 
EXPERI MEN TAL PROCEDURE 
Production of Pyridoxine Deficiency in Mice 
The animals used in these experiments were either albino mice 
of the Swiss-Webster strain or black mice of the C-57 strain. With 
the exception of one experiment, only female mice were used. The 
animals were fed a pyridoxine deficient, synthetic diet (Stoerk, 
Eisen, and John, 1947). 
Diet composition: 
Cerelose (Dextrose) 
Casein (Vitamin free) 
Wesson's Salt Mixture (1'1odified) 
Bone Ash 
Cellu-Flour 
Cottonseed Oil 
Carotene 
Thiamin HCl 
Riboflavin 
Ca-Pantothenate 
Nicotinic Acid 
Choline Cl 
Inosital 
Para-Aminobenzoic Acid 
62.8 grams 
30~0 
1~2 
2~0 
2~0 
1.9 
100 milligrams 
1 
2 
4 
4 
200 
100 
30 
Food and water were given ad libitum. Adrenalectomized mice were given saline 
solution instead of water. Approximately 0.05 mg. of pyridoxine (HCl) per 
day per mouse was added to the drinking water of the control group. The 
same amount of desoxypyridoxine (Hd:t) was added to the drinking water of 
the experimental groups (Stoerk, 1950). This regimen was followed until 
the experimental animals were observed to have lost weight, usually one 
to two weeks (Porter, Clark, and Silber, 1948; Sebrel1 and Harris, 1954). 
Only in a few instances was dermatitis noticed. In all cases the control 
animals either gained, or maintained their initial weight. In the first 
16. 
experiments, a high mortality rate resulted when the experimental 
mice w~re kept on the deficient, anti-vitamin diet for a prolonged 
period. Therefore, since it has been reported that once deficiency 
is produced supplementary diets will not revert the animal to normal 
(Axelrod, 1957; Stoerk, 1950), the mice were returned to the stock 
diet in subsequent experiments at the time transplantation was made. 
As a preventative measure against bacterial infection, 0.05 mg. of 
Chloromycetin per day per mouse was added to the drinking water of 
all of the later groups. Table I. shows the weight changes of the 
various groups from the beginning of the diet period until surgery 
was performed. Occasionally weight was checked at termination and 
these data are also shown in the table. 
17. 
TABLE I 
WEIGHT CHANGES Dl PYRIDOXINE DEFICIENCY 
Number Pre-diet 
of mice 
D'{TRAST.aATI~ GRAFTS 
Intact 
Swi ss-1.-Jebs ter 
def 50 24. 7~~ 
con 50 23.1 
Adrenalectomized 
Swiss-liebster 
def 56 2.5. 4 
con 50 22 .7 
I NTERSTRAIN GRAFTS 
Intact 
c-57 hosts 
def 10 27.3 
con 10 23. 8 
Swiss-Webster hosts 
def 10 24. 7 
con 10 23. 2 
Adrenalec tomized 
c-57 hosts 
def 10 26.7 
con 10 25.1 
S\~ss-Webster hosts 
def 10 23.7 
con 10 22 • .5 
* Average weight in gr ams per mouse. 
*~ One month after return t o stock diet. 
~H<--~- Two months aft er return t o stock diet. 
At surgery After r eturn 
to stock diet 
22.1 2J. 6(av. for 20 mice) _*'v' 
24. 5 25.1(av. f or 20 mi ce) 
22. 4 27.1(av. f or 11 mice ) -:EPA-
23. 2 25. 4(av. f or 9 mice ) 
22. 9 
25.0 
21. 4 
24.5 
28 .7 
26. 9 
23. 4 
24. 6 
18. 
Anaphylactic Reactions 
To ascertain the relative degree of anaphylactic sensitivity 
between control and pyridoxine-deficient mice, the following tech-
nique was used. After an appropriate diet period, control and defi-
cient mice were subdivided into two groups of each. Blood samples 
were drawn from one group of each subdivision (this will be discussed 
in more detail in the section on Antibody Titers). All of the 
animals were then injected intraperi toneally with 0 • .5 ml. of a 
mixture containing 6 x 109 !!• pertussis phase I organisms and 
6.03 ml. of horse serum in saline (Malkiel and Hargis, 19.52). Ten 
days later, blood samples were again drawn from the same mice as 
before. The other two groups of mice were challenged by an intra-
venous injection of 0.1 ml. of horse serum. The number of mice 
dying within 24 hours following this injection was recorded and is 
shown in Table II. The 100% mortality of the control group is 
consistent with the results usually obtained in sensitization of 
this strain of mice by the !!• pertussis-horse serum combination. 
Although the 23% mortality of the deficient group is considerably 
higher than the 4 • .5% found for normal mice sensitized without the 
incorporation of~· pertussis, it demonstrates a significant 
depression of anaphylactic sensitivity. 
19. 
TABLE II 
A. ANAPHYLAXIS in 5WISs-wEBSTER MICE 
Control mice Deficient mice 
Anaphylactic deaths -
per # animals 
19/19 4/17 challenged 
B. ANTIBODY TI'.IERS 
Dilution of Before At time Before At time 
mouse antiserum sens. of sens. ot 
challenge challenge 
1:5 
-
+ + ... + 
- + 
1:10 
-
+ + + + 
- + 
1:20 
-
+ + + + 
-
+ 
1:40 + + + + + 
1:80 ... + ... + + 
1:160 .. .. ... ... + 
1:320 + + + + 
-
1:640 + + 
-
20. 
Antibody Titers 
The blood samples mentioned in the preceeding section were 
drawn from the opthalmic sinus of dieting mice by insertion of a 
capillar.y pipette rinsed in heparin. The blood of each group was 
pooled, centrifuged, and the serum removed for titration. The 
technique used was that of Boyden (1951) whereby tannic acid-
tanned red blood cells are coated with antigen and then reacted 
with the antiserum. The technique was modified by substituting 
human red blood cells for the sheep cells used in the original 
work. 
The human blood used as the source of red cells was stored in 
modified Alsever 1 s solution, containing: dextrose, 2.05 gm.; sodium 
- - . 
citrate, o.S gm.; sodium chloride, 0.42 gm.; distilled water, 100 ml.; 
and enough 10% ciDtic acid to adjust to pH 6.1. Blood was added in 
the ratio of 1:1.2. 
Method. 
The antiserum is inactivated before titration by heating at 
56 c. for 30 minutes. 
The red cells are washed in buffered saline pH 7.6 and made 
up as a 3% suspension in the saline. 
Equal parts of the cell suspension and tannic acid (1:20,000 
are incubated together at 37 c. for 15 minutes. The cells are then 
washed and resuspended in the original volume of buffered saline. 
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The cells are next incuba ted with antigen (diluted with buffered 
saline at pH 6.5) at roam temperature, washed and resuspended in 
diluted normal rabbit serum. 
The antiserum is incubated at room temperature with a 10% 
suspension of washed red cells (untanned and uncoated) in buffered 
saline at pH 7.6 for 30 minutes. This is repeated three times. 
The antiserum is now diluted 1:5. Serial dilutions are then made, 
using diluted normal rabbit serum. To each of these is added one 
drop of the antigen-coated cells. }1ix:i.ng is accomplished by 
shaking the test tube rack vigorously. The tubes are then allowed 
to stand at room temperature. Readings may be made after one hour. 
A positive reaction is seen in those tubes where agglutination forms 
a uniformly thin layer of red cells, covering the whole of the 
curved bottom of the tube. A negative reaction is one in which 
the cells settle in a compact "button". 
The dilutions used and the results obtained are shown in 
Table II. 
Skin Homotransplantation 
Svdss-Webster Albino Control. 
SvJiss-Webster Albino Deficient. 
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As in the fore going experiments, mice vmre placed on control 
and deficient diets and after one to tv-ro w·eeks, vihen vreight changes 
were obse rved, skin homotransplantations were made. Full-thickness 
grafts, approximately 1 • .5 em in diamter, 1-mre cut in the mid-dorsal 
region. The grafts, rotated 180 de grees, were sutured in place, the 
site of removal of one graft serving as the bed for the other graft. 
Gross examinations of the grafts .vere made several times a week and 
notes made of the condition of the gr aft. It wa s found that the 
deficient mice had to be kept one to a cage to prevent them from 
gravring each other's grafts. This difficulty wa s not encountered 
with the control mice. Termination of graft su.:.-vivc>J. vJ"as recorded 
as the day of complete sloughing. The first experiments, in vJhich 
the animals 1-Iere kep t on the diet for the entire time, are reported 
separately. Table III shows the differences in number of grafts 
surviving at sta ted periods bet>-Ieen control and experimental 
animals. Histological sections >·rere made of the graft sites at 
termina tion or when an animal died during the course of an exper-
i.rnent a.YJ.d are discussed in the section on Histological Findings. 
Parallel experiments t-mre done in vihich the animals were 
sacrificed at regular intervals i n order to obtain a complete 
lnstological record of the grafting reaction. These also are 
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TABLE III 
SURVIVAL TIMES OF HOMOGRAFTS IN SWISS-WEBSTER lUGE 
* 
* * 
* * 
* * * 
* * * 
* 
-r~ 
* 
* 
* * 
* * * 
*0 *() 
* * {!() *() ~ 
* 
*0 *()" ~ *0 
* 
*0 ~-o -1-.<Q ~ ~ 
*0 *() *0 *0 *0 0 0 0 
-1-.<Q *0 *0 if() *0 il() 0 0 
*0 *0 *0 if() ~ ~ 0 0 
*0 *() *0 *0 *0 *0 0 0 
*0 *0 *0 ~ *0 -~-o i'<() 0 0 
*0 *() *0 ~ ~ *0 *0 0 0 0 
~ itO ~ itO *0 if() *0 if() 0 0 0 
4 6 9 13 17 18 19 21 22 23 25 
Da~ after grafting 
* one control animal 
0 one deficient animal 
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EFFECT OF ANTIBIOTIC 
Addition of Chloromycetin to Diet 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
-lt() 0 0 0 0 0 0 0 0 0 
*0 0 0 0 0 0 0 0 0 0 
*0 '*<) 0 0 0 0 0 0 0 0 0 0 
*0 ·:tO itO 0 0 0 0 0 0 0 0 0 
-ll() ~ itO *0 0 0 0 0 0 0 0 0 
*0 -r~ -:«) *<) *0 0 0 0 0 0 0 0 0> 0 
*0 ·UO itO *0 *() *0 0 0 0 0 0 0 0 0 
*0 *0 itO i i() -r~ *<) *0 0 0 0 0 0 0 0 
*0 *0 it{) *() *0 *0 *0 0 0 0 0 0 0 0 
')~ *0 *0 it{) *0 itO it{) *0 0 0 0 0 0 0 
*0 *0 it{) -lt() *0 *0 *0 itO 0 0 0 0 0 0 
*0 *0 *0 *0 *0 *0 *0 *0 *0 0 0 0 0 0 
*0 *0 *0 *<) *0 *0 *0 *() it{) *0 *0 0 0 0 
*0 *0 *0 *0 *0 *0 *0 *0 *0 *0 *0 0 0 0 
*0 *0 *0 *0 *0 *0 *0 *<) -ll() *J *0 0 0 0 
*() *0 *0 *0 *0 *0 ~ -:K) *() *0 *0 *0 *0 0 
*0 *0 *0 *0 *0 *0 *0 *() *0 *0 *0 *0 *0 *0 0 
*0 *0 *0 *0 *0 *0 *0 *0 *0 *0 -:«) *0 *0 *0 *0 *0 0 
7 8 9 11 12 13 14 15 17 18 19 20 21 22 24 25 27 28 DAYS 
AFTER 
GRAFTING 
* one control animal 
0 one deficient animal 
discussed later. 
Adrenalectomized Swiss~ebster Albino Control. 
Adrenalectomized Swiss~Webster Albino Deficient. 
25. 
In this experiment, deficient mice and their controls were both 
adrenalectomized and skin-homotransplanted in one operation. Again 
full-thickness grafts, rotated 180 degrees, and sutured in place, 
were used to cover the site of removal of another graft. Bilateral 
adrenalectomy "1-ras performed between the time of removal of sldn and 
its replacement by a graft. The incisions were made just below the 
ribs dorso~laterally and were closed by means of a single suture. 
Drinking water was replaced by saline solution. In hot weather the 
mortality rate was excessive and several groups of an:iJnals had to be 
used before sufficient data could be accumulated. The sloughing 
times of the grafts are sho>iD in Table IV. 
After all grafts had been sloughed, the mice were tested for 
completeness of adrenalectomy by the intraperitoneal injection of 
histamine, since it has been found that adrenalectomized mice are 
much less resistant to injected histamine than are normal mice 
(Weiser, Golub, and Hamre, 1941). The mice were injected with 
0.036 mg. of histamine phosphate per gram weight of the mouse. This 
amount of histamine ha.s been found not to kill normal mice of this 
strain as used in this laboratory. The mortality rate for the 
adrenalectomized mice, both control and deficient, was 93%. 
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TABLE IV 
SURVIVAL TIMES OF HOMOGRAFTS IN ADRENALECTOMIZED SI/ISs-wEBSTER MICE 
0 
0 
0* * 
0* * * 
0* * * * 0* 
* * * 
0 one def icient animal 
0* * * * 0* 
* 
·:<-
* * 
one cont rol animal 
0* 0* 
* 
-~t-
0* 0* 
* * 0* 0* (}'A-
* 
-~~ 
0* 0* O·il- -r~ 
* 0* 0* O·il- * * 
0* o~ur 0* * * 0* 0* 0* 
* * * * O·il- o-r~ 0* 0* 0* 0* * 
0* (}l~ O·il- 0* 0* 0* * 
0* 0* 0* 0* Qi<- 0* ~(-
Oil· 0~ .. 0* 0* Qi~ 0* 
* * * 0* 0·}(- 0* 0* 0* 0* 0* -l<- * * 
0* 0* Qi~ 0* 0* 0* 0* o~r * * * ·)l-0* Oil· 0* 0* 0* 0* Q·il- 0* 0* 0* 0* * * 
10 12 14 16 18 20 21 24 26 28 29 35 38 Ll 58 Days 
after 
grafting 
Stock diet 
* 
* * 
* * * 
* * * 
* 
* * * * * * 
one animal 
* * * * * 
* * * 
-~ * * 
* * * * * * * 
* * * * * * * * 
* * * 
-~~ 
* 
{(- * * * 
3 4 6 7 10 13 21 22 30 Days after graft ing 
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Final counts for death rate were made 24 hours after histamine 
injection. 
Graft sites 1vere preserved for histological examinations and 
are discussed in the section on histology. 
A small group of mice kept on the stock diet of commercial. 
pellets was similarly adrenalectomized and skin-homografted. This 
data is included in Table IV. No significant difference 1vas found 
between the mean survival time of these grafts and that of the 
control diet, adrenalectomized mice. 
Swiss-Webster Albino with C-57 Black Control. . 
Swiss-Webster Albino with~-~ Black Deficient. 
In this experiment the sa.me procedure was followed as 
described for the nonadrenalectomized Swiss4lebster mice except that 
in this case it was not considered necessary to rotate the grai'ts. 
The comparison of survival times is show in Table v. It was found 
that the skin of the black mice is much thicker than that of the 
albino mice and regression of the white to black grafts began earlier 
than in the case of the black to white grafts. However, there was 
no marked difference in final sloughing time between the two 
groups of control or between the two groups of deficient mice. 
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TABLE V 
SURVIVAL TIMES OF HOMOGRAFTS BE'IWEEN SWISS-WEBSTER Af.ll) C-57 MICE 
Deficient 
0 
0 
o~}(- (}>~ ·:C 
a~~ 0* 0* * * 
(}l<- 0* 0·* O·:c 1~ * (}l'c- 0* o-~ Ofc- 0-lt 0* * ·:C 
~· " 0* o-:~ (}l<- 0~*- 0* 0* * * o-·C 
" 0* 0* 0-"· " 0-lt- 0* 0·"· " o -:~ ~r 
ooc 
" 0* 0* o~c- 0* 0* 0-* (}.'" " * * o-r, O~i- o.;~ 0* ox " 0* 0* o~~ * i~-
10 11 17 19 21 22 24 25 28 30 34 Days after grafting 
Control 
1(-
0-::· 
o-:c 
Or 
" 
0->:-
0-:l- o-~-
()-* o~~ 
cw ,, O-* 
* Q-)', 0* O-* 
0* 0-* 0* 
8 9 10 11 Days after grafting 
0 one deficient C-57 animal 
* 
one deficient Swiss~Iebster animal 
0 one control C-57 animal 
* 
one control Swiss-Webster animal 
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TABLE VI 
SURVIVAL TD1ES OF INTERSTRAIN HOMOGRAFTS AFTER ADfu"7,NALECTOHY 
Deficient 
0 0 
o~- ~ 0 
0-:<- o-:<- o-~ 0* 0 
0* o-~ 0* 0* 0 
0-:<- Oi'"" Q;~ o-~~ 0 
0* 0* 0-:<- 0-ll- 0 
0* Q-}(- 0-:<- 0* o~~ 
0* 0* o-r~ 0* 0* 
6 7 13 15 16 17 Days after grafting 
Control 
0 0 
0->~ 0 
0* o-:~ * 
Q-:<- o~~ 
" 
o-~ 0-ll-
o-;:- 0* 0* 0 -ll- 0->~ 
0-ll- 0* 0-:<- 0* 0* 
0-:<- 0* 0-l:- 0 -:<- 07} " -,.-
0* o-::- 0-:<- 0* 0-:<- * -;} 
4 5 14 15 16 18 23 28 Days after grafting 
0 one deficient C-57 animal 
* one deficient Swiss~ebster animal 
0 one control C-57 animal 
{< one control Swiss -Webster animal 
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Adrenalectomized Swiss-Webster Albino with Adrenalectomized C-S7 
Black Control. -- - -
Adrenalectomized Swiss-Webster Albino with Adrenalectomized £-S7 
Black Deficient. 
The established procedure for diet and grafting was followed 
but as with the above groups, the grafts were not rotated. The 
technique used for adrenalectomy was the same as that described 
on page 2S and their drinking water was replaced by saline solution. 
The comparison of graft survival times is shorm in Table VI. The graft 
sites of any animals that died before termination of the experiment 
were preserved for histological examination. 
Normal Males. 
The possibility of variations in response to homografts due 
to a difference in sex was tested by homografting normal Swiss-
Webster males. Grafting was done in the usual manner and 
survival times are shown in Table VII. No significant difference 
was found between the mean survival time of grafts in these 
I 
animals and that of the control females discussed on page 22. 
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TABLE VII 
SURVIVAL TmES OF HOl10GRAFTS IN MALE S.i!SS1'EBSTER MICE 
Stock diet 
* 
* 
* 
* * 
* * * 
* * * 
* * * * 
* * * * 
* * * * 
* 
ir 
* * 
* * * * · * 
* * * * * * 
7 8 10 13 15 17 21 Days after grafting 
* one an:imal 
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Autotransplantation 
Twenty-six nonnal. Swiss..Webster females kept on the stock 
diet of commercial. pellets were autografted. A full-thickness 
circle of skin was cut from the mid-dorsal area, rotated 1.80 degrees, 
and sutured in place in the bed from which it was taken. The graf'ts 
remained pliable and healthy in appearance until the sixth day when 
they began to stiffen and become dry. By the nineteenth day all. 
but three of the grafts had apparently sloughed but two months af'ter 
the autografts were made, 65% of the sites were regrowing hair in 
the direction in which the grafts had been oriented. Tabl.e YIII. 
contains the observations of hair regrowth in autografts and 
homografts two months after operation. The numbers of survivors 
in the homograft groups are limited but the results are uniformly 
negative. 
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TABLE VIII 
HAIR REGIDvTH in AUTOGRAFTS and HONOGRAFTS AFl'ER 2 HONTHS 
~ o£ Graft # Grafts regrowing hair per # grafts 
Auto-
Swiss-Webster 17/26 
Homo- deficient control 
Srd.ss-,iebster 0/8 0/18 
Adrenalectomized 
Swiss-Webster 0/2 0/5 
Swiss-Webster 
0/17* with C-57 0/18* 
Adrenalectomized 
Swiss-Webster 
with c-57 0/11 0/ll 
Males 0/12 
* after 5 months 
Histological Findings 
In general, "i'Ihen a graft 11 tooku there was atrophy of the 
epi dermis with loss of hair follicles, adnexae, and absence of 
rete pegs. The underlying dermis was fibrotic.. A chronic 
inflammatory reaction was present at the junction of the graft 
and receptor site. 
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When sloughing occurred soon after grafting, the acute 
inflammatory reaction consisted of infiltration by polpmorphonuclear 
leucocytes, lymphocytes, and small round cells, with edema of tissue 
and necrosis. 
There was good correlation be~feen the observations made of 
graft reactions by gross examination of the sites and observations 
made by microscopical examination. When a graft had been recorded as 
slougl)ing at an early date by gross observation, subsequent histological 
examination of the site revealed an acute inflammatory reaction. When 
animals with apparently persistant grafts were sacrificed for histology, 
the tissue was found to be viable. 
Photographs of sections of viable grafts may be found on 
pages 36, 31, 38, and 39. 
The author wishes to thank Dr. L.S. Gottlieb of the Mallory 
Institute, Boston City Hospital, for the histological data. 
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TABLE IX 
STATI STI CAL ANALYSI S 
Experimental Number He an Standard Standard t Degree Level of 
gr oup of survival deviat i on er r or of of s i gnificance 
mi ce t ime difference freedom 
S -'tl 
Intact con 18 16 5.5 
def 20 22 2. 8 1.4 L~ . 3 36 Hi ghly 
Adren. con 22 17 6. 8 
def 20 24 10.5 2. 8 2.5 40 Pr obably 
Adren. con 22 17 6. 8 
s . d. -~:- 10 13 8.7 3.1 1.3 30 None 
Adr en. con 22 17 6. 8 
Intact con 18 16 5. 5 1.9 0.5 38 None 
Adren. def 20 24 10. 5 
Intact def 20 22 2.8 2.4 0. 8 38 None 
Intact con 18 16 5.5 
males 12 13 4.0 1.7 1. 8 28 None 
c-57 & S.J.>J 
Intact 
S- ·J con 9 10 0.09 
def 8 28 5.5 2.0 9. 0 15 Hi ghly 
c-57 con 8 10 0. 08 
def 10 21 6. 6 2.1 5.2 16 Highly 
S- 'vJ con 9 10 0.09 
C- 57 con 8 10 0. 08 0. 04 0 15 None 
S-H def 8 28 5. 5 
C-57 def 10 21 6. 6 2. 9 2.4 16 Probably 
Adren. 
S-!.•I con 7 17 5.2 
def 7 14 2.4 2. 2 1.4 12 None 
C-57 con 8 16 2. 0 
def 8 16 1.4 0.09 0 14 None 
S- \\T con 7 17 5.2 
C-57 con 8 16 2. 0 2.1 0.5 13 None 
S-W def 7 14 2. 4 
C-51 def 8 16 1.4 1.0 2. 0 13 None 
~~ Stock diet. 
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PLATE I 
,. ··, ~ 
FIG. 1. Section of a graft site in an adrenalectomized, pyridoxine-
deficient, ~dss-Webster host 50 days after grafting. ¥Lagnification x25. 
FIG. 2. and FIG. J. on the following page show higher magnifications 
of areas A and B. 
FIG. 2. Area A. Magnification xlOO. 
t. 
, ( . 
-~ 
· • I 
FIG. 3• Area B. Magnification xlOO. 
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PLATE II 
....... -~. 
FIG. 4. Section of a graft site in an adrenalectomized, control, 
Sv-ti.ss-Webster host 49 days after grafting. Magnification x25. 
FIG. 5. on the following page shows a higher magnification of 
area A. 
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FIG. 5. Area A. Magnification xlOO. 
FINDINGS AND CONCLUSIONS 
Discussion. 
Pyridoxine deficiency (as demonstrated by marked weight loss 
in experimental animals) has been produced in mice by administration 
of desoxypyridoxine in conjunction with a pyridoxine-deficient diet. 
The production of anaphylactic sensitivity in pyridoxine-
deficient mice was markedly inhibited: a mortality rat~of lOO~t 
was obtained in control animals 1,[hile only 23% of the deficient mice 
died of anaphylactic shock. 
Antibody titrations of the sera of sensitized mice by the 
Boyden technique resulted in positive reactions in the control 
sera to a dilution of greater than 1:640, while the sera of the 
deficient mice was positive to a dilution of only 1:160. 
A highly significant statistical difference in survival time 
of skin homografts was obtained between control and deficient mice. 
The mean survival time found for grafts in control albinos was 
16 days while that for the deficient ones was 22 days. 
In adrenalectomized animals the difference in survival time 
between control and deficient mice was found to be of significance. 
The mean survival time found for grafts in albino controls was l7 
days while that for the deficient ones was 24 days. AdrenalectamizBd 
control animals did not have a lengthened graft survival over that of 
intact controls. 
In the case of homografts exchanged between strains, no 
difference was found between albino to black transfers and black to 
albino transfers in the controls. The mean survival time for the grafts 
in both instances was 10 days. However, in the deficient groups, 
there was a difference of probable significance. The mean for black 
to white was 28 days and the mean for white to black was 21 days. 
? n)(,1) 
It is of more interest to note the difference bet1roen the in~aatratn 
controls (a mean graft survival time of 16 days) and the interstrain 
controls (a mean of 10 days). These results are to be expected ~s 
a consequence of genetic incompatibility. 
When adrenalectomies were performed along with homograftings 
between strains, no difference was found in either the control or 
deficient groups. For controls, the mean was 17 days for black to 
white and 16 days for white to black. For deficient mice, the mean 
was 14 days for black to white and 16 days for white to black. It 
is possible that had larger groups of mice been used for the interstrain 
graftings, this apparent equalization of control and deficient animals 
by adrenalectomy would ~ve proven not to be a real effect. 
No significant difference was found between survival times 
of homografts made between normal male mice and those made bet1-1een 
female controls. The mean for the male mice 1-1as 13 days and :for 
females, 16 days. 
Autografts have resulted in reg~owth of hair on the grafts 
after two months in 65 per cent of the mice. 
The histological examination of the graft sites confirmed the 
sloughing times recorded by gross examination. 
A definite depression of anaphylactic sensitivity and a marked 
decrease in antibody titer to foreign protein has been demonstrated 
in pyridoxine-deficient mice. A statistically significant difference 
in l engthened survi¥al time of homografts has been observed in 
pyridoxine-deficient mice as compared with their controls. 
Adrenalectomy has not been found to change graft survival time to 
a significant degree. 
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ABSTRACT 
Transplantation in Pyridoxine-Deficient Mice 
The process by which tissue transplants are rejected by the 
host is believed to involve an antigen-antibody reaction. This 
hypothesis is strengthened by successful transplantations carried 
out in agammaglobulinemic patients. Also, in normal subjects, 
second set homografts are rejected much earlier than are the 
initial grafts, indicating that antibodies are already present at 
the time of second grafting. The time of rejection of the first 
set of grafts is approximately the same as the time required for the 
demonstration of circulating antibodies after the parenteral 
administration of a foreign protein, about ten to fourteen days. 
It has been shown that tl1e second-set phenomenon can be reproduced 
by passive sensitization of the future recipient to the future 
donor. 
Although it has been indicated that rejection of transplants 
is believed to involve an antibody-antigen reaction, no circulating 
antibodies to skin or other transplanted tissues have been 
demonstrated. However, the rejection is believed due to tissue~ 
non-circulating antibodies. 
Homograft survival depends on other factors as well as 
presence or absence of antibody. Genetic differences have been 
shown to be of great importance by many workers. Successful 
grafts may be made between identical twins or among highly inbred 
strains of animals. Tolerance can be induced by injecting the 
fetal or neonatal animal with cellular extracts from the future 
donor. 
It has been demonstrated recently that (1) tolerance is due 
to a central failure of the inununologic reS'_ponse and (2) the antigens 
in the homograft do not adapt but continue to produce stimuli in the 
original form. 
In aga.rmnaglobulinemic patients lymph nodes are abnormal, 
usually being small and poorly developed and pla sma cells are absent 
from inflammatory exudates, bone marrow and lymph nodes. A distinct 
lymphoid atrophy together with absence of plasma cells has been 
demonstrated experimentally in mice fed a pyridoxine-deficient 
diet. Recent investigations have emphasized the importance of the 
plasma cell in antibody production. Pyridoxine-deficiency in mice 
can be produced in a relatively short time by the use of the anti-
metabolite, desoxypyridoxine. 
It is possible to produce a high de gree of anaphylact ic 
sensitivity to foreign protein in mice by combining Hemophilis 
pertussis with the antigen in the sensitization procedure. 
r:iethods and Re su.l ts. 
Pyridoxine deficiency has been produced in mi ce by ~tdministration 
of desoxypyridoxine in conjunction ~ th a pyridoxine-deficient diet. 
The pr oduction of anaphyl actic sensitivity in pyridoxine-
deficient mi ce Has marlmdly inhibited : a mortali ty rate of 100;~ 
wa s obtained in control on:i.mals Hhile only 2 3~:; of the deficient mice 
died of anaphylactic shock. 
Antibody titration s of the sera of sens i tized mice by the 
Boyden technique resulted in po s itive r e ac t i ons in the c ontrol 
sera t o a dilution of gr eater than 1 :6!.fO, while the sera of the 
defi c i ent mice vJas nositive to a dilution of only 1:160 . 
A highly significant statistical differ ence in survival time 
of skin homografts 1--ras obtained between control and deficient mi ce . 
The mean SUl~ival time fou_~d f or grafts in cont rol albinos was 
16 days vJhile that for the deficient ones -vras 22 days . 
In adrenal e c tomized animals the mean survival time for 
homograf ts in albino controls uas 1 7 days vrhile tha t f or t he 
deficient ones "ras 24 clays . 
In t he case of homografts exchanged betHeen strains, no 
difference '\vas f olmd betneen albino t o black transfers and bla ck to 
albino transfers in the controls . The mean survival time f or the 
grafts in both i nstances '\·ras 10 days. In the defic i ent groups t he 
me an survival time for black gr afts to white mice i·ias 23 days and 
the mean for Hhi te grafts to black mice was 21 day s . 
~{hen adrenalectomies Here -oerformed al ong ·Hi th homoar aftino- s 
- _. 0 0 
betHeen strains , no difference Has found in either the control or 
def icient group s . The mean f or all four grou;?s \·ias ab out l o days . 
No signific3.llt difference Has found bet':men survival time s 
of homogr afts made bet1·Jeen normal mal e mic e and those m:::..de beh;e ,::; n 
f emal e controls . The mean for the male mice 11as 13 days and for the 
female mice it I'll" as 16 days . 
Autogr afts of Sl·r:Lss -\'lebster mice appeared- t o slough a t about 
the nineteenth day but t1-m months after grafting, 65% of the sites 
\vere re grm·ring hair in the direction in uhich the gr af cs had been 
oriented. 
A definite depression of anaphylactic sensitivity and a ma r ked 
decrease in antibody titer to fol~eign pr otein has be en demonstra t ed 
in 9yridoxine - deficient mice . A stati s t i cally significant difference 
i n len~thening of survival time of homo gr afts has been observed in 
:9yridoxine-deficient mice as compar ed "I'Ti th their controls . 
ADDENDUM 
_Since this writing, a paper entitled 11 Successful Skin 
Homografts in Pyridoxine-Deficient Rats'}., has been presented at 
the annual meeting of the Federation of American Socities for 
Experimental Biology (April 14-18, 1958) in Philadelphia, 
Pennsylvania, by A. E. Axelrod, B. Fisher, and E. R. Fisher of the 
University of Pittsburgh School of Nedicine. These authors reported 
that pyridoxine deficiency favorably altered the host immune response 
to hornografted tissue. These experiments were carried out in rats 
either on pyridoxine-free diets or in rats administered the vitamin 
B6 antagonist, desoxypyridoxine. "Takes" were observed in 21 per 
cent of grafts performed in normal recipients and in 76 per cent 
of the pyridoxine-deficient recipients. A strain difference was 
demonstrated; a considerably higher percentage of 11 ta.'<:es 11 was 
found in the deficient Long-Evans strain than was found in the 
deficient Htstar strain. 
